I. Introduction
The quest for industrial raw materials based on natural renewable resources which can serve as an alternative to petroleum, has been of interest to many researchers in recent times. Vegetable oils such as soybean oil, tall oil, and safflower oil, among others, are increasingly being used as such alternatives. They have provided numerous intermediates like dimer fatty acids which find application in the manufacture of coatings, adhesives, printing inks, cosmetics, etc. Dimer acids are dibasic acids derived from thermal or catalytic polymerization reactions of the simple monohydric esters of drying or semi-drying oils. They are predominantly C36 dicarboxylic acids with small fraction of monocarboxylic acids and some C54 tricarboxylic acids [1, 2] . Dimerization of vegetable oleic acid or tall oil fatty acid (TOFA) yields dimer acids, originally introduced in the 1950s by General Mills Chemicals and Emery (now Cognis Corp.). It is a complex reaction that generally gives a mixture of aliphatic branched and cyclic C36 -diacids (dimer acid) as the main product, apart from trimer acids and higher condensed polymer acids as well as other products such as isostearic acid, un-reacted oleic and stearic acids [3] .
In a study by infrared (IR) spectophotometry of the isomerization of linseed oil during its polymerization, it was established that the formation of trans-isomers enhanced the polymerization reaction [4] . Subsequently, Cecehi et al showed that dimer structures and hence the mechanism of its production could be a function of the method of its formation. They obtained methyl linoleate dimer through thermal and thermocatalytic polymerization using ruthenium catalyst and confirmed two structures, cyclic (mono-and bi-), and aliphatic structures, respectively, for the two different production routes [5] . High molecular weight soybean oil polymers were isolated by Tao et al, by distillation and mass spectrometric analysis and observed that they were dimers formed by Diels-Alder reaction [6] . Kikawa showed that a low temperature process (50 o -200 o C) involving the use of activated clay and oxygen/nitrogen mixture was used to dimerized and purified crude unsaturated fatty acids [7] . Tao reported that the optimum condition for the polymerization of soybean oil is 350 o C, 0.0025% iodine catalyst and a reaction time of 20minutes under inert atmosphere [8] .
The fatty acid precursors used for the dimerization and oligomerization are generally tall oil, soybean oil, and rapeseed oil or dehydrated castor oil. The diversification of the sources of precursors for the production of dimer acids will reduce pressure on the aforementioned oils which are already in use in many domestic and industrial applications. It is in the light of the above that a locally available alternative in Nigeria, namely, pumpkin seed oil fatty acid, obtainable from Telfairia occidentalis seed oil is used. Furthermore the choice of pumpkin seed oil as a fatty acid feedstock is based on the fact that it contains fatty acids of oleic and linoleic (about 63% of the fatty acids), and a high degree of unsaturation, hence its drying properties [9] .
This work is a report on the dimerizability of pumpkin seed oil, PSO, using sulphur catalyst [10] to establish the optimum reaction conditions and obtain some thermodynamic data on the dimerization process.
Experimental
Pumpkin seed oil, PSO, was solvent extracted from seeds (obtained at the Ibagwa market, near Nsukka, Enugu State), using low boiling petroleum ether (60 o -80 o C). The oil extracted was water degummed and alkali refined. Modified method of Tao [10] was used for dimerization of pumpkin seed oil.
Dimer yield was determined by preparative thin layer chromatography using a mixture of solvents consisting of n-hexane, diethyl ether and glacial acetic acid in the ratio 7: 2.9: 1. Both the extracted and the dimerized PSO samples were characterized using A.O.A.C. methods [11] . The following physicochemical properties: acid value, saponification value, specific gravity, refractive index and iodine value were also determined using the methods described by A.O.A.C. [11] . The molecular weight and acid values of dimer acid samples were determined by cryoscopic method and colour by (Gardner).
II. Results And Discussion
The physicochemical properties of Telffairia Occidentalis are shown in Table 1 .0. The oil yield of 46% indicates its potential in the manufacture of oleochemicals and falls within the value as reported in literature [9] . The iodine value of 115.3 indicated that the oil is semi-drying oil consisting predominantly of poly unsaturated fatty acids, with a potential in surface coating. The molecular weights obtained from cryoscopic determination of dimer acid samples drawn at an interval of 5 minutes are shown in Table 2 .0. The molecular weight was found to increase with time and temperature of reaction. This was due to increase rate of polymerization with temperature and time [12] . Fig. 1 illustrates this increasing trend. Table 3 .0, the acid values increases steadily with time and temperature of reaction. This implies that more acid groups were formed with increase in temperature and time elapse. This increase could be attributed to the production of free fatty acids during isomerization of bonds [13] . Plot of acid values as a function of time, Fig 2, illustrates this trend.
The results of the preparative TLC are given in (Table 1. 2). The samples were selected at different temperatures at the dimerization time interval of 35 minutes to establish the optimum temperature of dimerization. The percentage yield increases with temperature up to 340 o C. However there was a decrease in the percentage dimer from 350 o C. This could be due to the formation of higher polymerization product of dimerization notably trimer. 
III. Conclusion
The results of the study revealed that temperature and time of dimerization have effect on the rate of dimerization as well as the dimer yield of the products. It also established that the optimum temperature of dimerization of pumpkin seed oil using sulphur catalyst is 340 o C at 35 minutes.
